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1 . ^ This communication is responsive to the Amendment filed on September 28. 2006 and telephone interview on December 8. 2006 . 

2. IS The allowed claim(s) is/are 1-6.9. 1 1-13. 18.20-25.27 and 29-38 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f). 
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1. □ Certified copies of the priority documents have been received. 
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International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Scott Thorp on December 8, 2006. 

2. The application has been amended as follows: 

Claim 1 . (Currently Amended) An apparatus for alternate control of a storage array, the 
apparatus comprising: a RAID controller operably connected to a storage array, the 
RAID controller configured to receive storage commands from a host computer and 
execute corresponding operations on the storage array; 

a storage adapter residing on the host computer, the storage adapter operably 
connected to the storage array independent of the RAID controller, the storage adapter 
configured to transmit storage commands to a selected storage device within the 
storage array; 

an augmented services module residing on the host computer, wherein the 
augmented services module performs services on the selected storage device within 
the storage array when said services are not available on the RAID controller; and 
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a control module residing on the host computer, the control module configured to 
selectively direct storage commands to the RAID controller and the storage adapter, 
wherein in response to detecting a RAID controller fault the control module retrieves 
RAID configuration information from the RAID controller, quiesces the RAID controller, 
and directs storage commands to the storage adapter so that the storage adapter 
emulates the RAID controller in conducting RAID operations on the storage array. 

Claim 2. (Previously Presented) The apparatus of claim 1 , wherein the storage adapter 
is selected from the group consisting of a SCSI adapter, an SSA adapter, a fiberchannel 
adapter, and an IDE adapter. 

Claim 3. (Previously Presented) The apparatus of claim 1 , wherein the control module 
comprises a multipath software layer. 

Claim 4. (Previously Presented) The apparatus of claim 1 , wherein the RAID controller 
is selected from the group consisting of a SCSI RAID controller, an SSA RAID 
controller, a fiberchannel RAID controller, and an IDE RAID controller. 

Claim 5. (Previously Presented) The apparatus of claim 1 , wherein the RAID controller 
resides on the host computer. 



Application/Control Number: 10/608,826 Page 4 

Art Unit: 2189 

Claim 6. (Previously Presented) The apparatus of claim 1 , further comprising a 
controller adapter residing on the host computer, the controller adapter configured to 
operably connect the host computer and the RAID controller. 

Claims 7-8. (Canceled) 

Claim 9. (Previously Presented) The apparatus of claim 1, wherein the control module 
is further configured to disable the RAID controller. 

Claim 10. (Canceled) 

Claim 11. (Previously Presented) The apparatus of claim 1 , wherein the control module 
is further configured to conduct operations selected from the group consisting of read 
operations, write operations, recovery operations, formatting operations, and firmware 
update operations. 

Claim 12. (Previously Presented) The apparatus of claim 1, wherein the control module 
comprises a driver configured to translate operating system calls to storage 
commands. 

Claim 13. (Currently Amended) A method for alternate control of a storage array, the 
method comprising: 
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transmitting storage commands to a RAID controller configured to conduct 
storage operations on a storage array; 

transmitting storage commands via a storage adapter to a selected storage 
device within the storage arra y, wherein the storage adapter is operablv connected to . 
the storage array independent of the RAID controller : an4 

directing an augmented services module to perform services on the selected 
storage device within the storage array when said services are not available on the 
RAID controller: and 

selectively directing storage commands to the RAID controller and the storage 
adapter, wherein storage commands are directed to the storage adapter in response to 
detecting a RAID controller fault by retrieving RAID configuration information from the 
RAID controller, quiescing the RAID controller, and directing storage commands to the 
storage adapter so that the storage emulates the RAID controller in conducting RAID 
operations on the storage array. 

Claims 14-17. (Canceled) 

Claim 18. (Previously Presented) The method of claim 13, further comprising disabling 
the RAID controller. 



Claim 19. (Canceled) 
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Claim 20. (Previously Presented) The method of claim 13, further comprising 
conducting storage operations via the storage adapter, wherein the storage operations 
are selected from the group consisting of read operations, write operations, recovery 
operations, formatting operations, and firmware update operations. 

Claim 21 . (Previously Presented) The method of claim 1 3, further comprising disabling 
the storage adapter. 

Claim 22. (Previously Presented) The method of claim 13, further comprising quiescing 
the storage adapter. 

Claim 23. (Previously Presented) The method of claim 13, further comprising 
translating operating system calls to storage operations. 

Claim 24. (Currently Amended) A system for alternate control of a storage array, the 
system comprising: 
a host computer; 

a storage array comprising a plurality of storage devices; 

a RAID controller operably connected to the storage array, the RAID controller 
configured to receive storage commands and conduct storage operations on the 
storage array in response to commands received from the host computer; 
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a storage adapter operably connected to the storage array independent of a 
storage controller, the storage adapter configured to transmit storage commands to a 
selected storage device within the storage array; and 

an augmented services module residing on the host computer, wherein the 
augmented services module performs services on the selected storage device within 
the storage array when said services are not available on the RAID controller: and 

a control module residing on the host computer, the control module configured to 
selectively direct storage commands to the RAID controller and the storage adapter, 
wherein in response to detecting a RAID controller fault the control module retrieves 
RAID configuration information from the RAID controller, quiesces the RAID controller, 
and directs storage commands to the storage adapter so that the storage adapter 
emulates the RAID controller in conducting RAID operations on the storage array. 

Claim 25. (Currently Amended) A computer readable storage medium comprising 
computer readable program code for alternate control of a storage array, the program 
code configured to: 

transmit storage commands to a RAID controller configured to conduct RAID 
operations on a storage array; 

transmit storage commands via a storage adapter to a selected storage device 
within the storage array , wherein the storage adapter is operably connected to the 
storage array independent of the RAID controller : and 
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directing an augmented services module to perform services on the selected 
storage device within the storage array when said services are not available on the 
RAID controller; and 

selectively direct storage commands to the RAID controller and the storage 
adapter, wherein storage commands are directed to the storage adapter in response to 
detecting a RAID controller fault by retrieving RAID configuration information from the 
RAID controller, quiescing the RAID controller, and directing storage commands to the 
storage adapter so that the storage emulates the RAID controller in conducting RAID 
operations on the storage array. 

Claim 26. (Canceled) 

Claim 27. (Currently Amended) The computer readable [[program code]] storage 
medium of claim 25, wherein the program code is further configured to disable the 
RAID controller. 

Claim 28. (Canceled) 

Claim 29. (Currently Amended) A method for servicing a storage array, the method 
comprising: 

operably connecting a storage array to a storage adapter independent of a RAID 
controller, the storage adapter configured to transmit storage commands to a selected 
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storage device within the storage array, the storage adapter residing in a host 
computer; af^ 

directing an augmented services module residing on the host computer to 
perform services on the selected storage device within the storage array when said 
services are not available on the RAID controller; and 

installing a control module residing on the host computer, the control module 
configured to selectively direct storage commands to the RAID controller and the 
storage adapter, wherein in response to detecting a RAID controller fault the control 
module retrieves RAID configuration information from the RAID controller, quiesces the 
RAID controller, and directs storage commands to the storage adapter so that the 
storage adapter emulates the RAID controller in conducting RAID operations on the 
storage array. 

Claim 30. (Previously Presented) The method of claim 29, further comprising disabling 
the RAID controller. 

Claim 31 . (Previously Presented) The method of claim 29, further comprising 
transferring control of the storage array to the storage adapter. 

Claim 32. (Previously Presented) The method of claim 29, further comprising servicing 
the RAID controller. 
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Claim 33. (Previously Presented) The method of claim 29, further comprising updating 
firmware within a storage device. 

Claim 34. (Previously Presented) The method of claim 29, further comprising 
conducting diagnostic operations. 

Claim 35. (Previously Presented) The method of claim 29, further comprising 
conducting recovery operations. 

Claim 36. (Previously Presented) The system of claim 24, wherein the RAID storage 
operations are selected from the group consisting of read operations, write operations, 
recovery operations, formatting operations, and firmware update operations. 

Claim 37. (Current Amended) The computer readable [[program code]] storage medium 
of claim 25, wherein the RAID storage operations are selected from the group 
consisting of read operations, write operations, recovery operations, formatting 
operations, and firmware update operations. 

Claim 38. (Previously Presented) The method of claim 29, wherein the RAID storage 
operations are selected from the group consisting of read operations, write operations, 
recovery operations, formatting operations, and firmware update operations. 
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Claim 38. (Previously Presented) The method of claim 29, wherein the RAID storage 
operations are selected from the group consisting of read operations, write operations, 
recovery operations, formatting operations, and firmware update operations. 



3. The following is an examiner's statement of reasons for allowance: 
With respect to independent claims 1,13, 24, 25, and 29: 
Combination of teaching in Smith (US 2004/0103337) and Wang et al. (US 
6,834,326) disclose all of the limitations except the following: "an augmented services 
module residing on the host computer, wherein the augmented services module 
performs services on the selected storage device within the storage array when said 
services are not available on the RAID controller". 

For the reason thereof, amended claims 1,13, 24, 25, and 29 and their 
corresponding dependent claims are in the condition for allowance. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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